
L RD-A155 810 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS Ii
COBBOSSEECONTEE LAKE..CU) CORPS OF ENGINEERS WALTHAM MA

I NEW ENGLAND DIV NOV 79
UNCLSSIFIED F/G 13/3 NL



111111

NATIONAL BURMA C* STANDARDS
MICROCOPY RESOLUTION4 TEST CHART



KENNEBEC RIVER BASIN
00 MANCHESTER, MAINE

I COBBOSSEECONTEE LAKE DAM
ME 00096

STATE NO. 0418

PHASE I INSPECTION REPORT

NATIONAL. DAM INSPECTION PROGRAM

SES

~-~- JUL 03 1985

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

WALTHAM. MASS. 02154

NOVEMBER 1979 h.o



9 IINCI ASLTFn
SECURITY CLASSIFICATION OF THIS PAGE (Whon D.a Enterod)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORT NUMBER . OVT ACC~rSS9J 3 RECIPIENT'S CATALOG NUMBER

ME 0096 A1tfI /W
4. TITLE (and Subil.ti) S. TYPE OF REPORT & PERIOD COVERED

Cobbosseecontee Lake Dam INSPECTION REPORT

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL S EFRIGOG EOTNME

DAMS__ _ _ _ _ _ _ _ _ _ _

7. AU THOR(S) 8. CONTRACT OR -GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
* NEW ENGLAND DIVISION

9. PERFORMING ORGANIZATION NAME AND AORESS 10, PROGRAM ELZMENT. PROJECT, TASK
AREA & WORK UNIT HUMMER$

11. CONTROLLING OFFICE NAME AND ADDRESS 12. FRPORT OATS

DEPT. OF THE ARMY , CORPS OF ENGINEERS November 1979

NEW ENGLAND DIVISION, NEDED 13. HUMMER OFPAGES
424 TRAPELO ROAD, WALTHAM, MA. 02254 58

14. MONITORING AGENCY NAME A ADORESS(If dfterani from CmI,.Iiad Oficel) IS. SECURITY CLASS. (of tis report)

UNCLASSIFIED
I&&. DECL ASSI PIC ATIONI DOWNGRADING

IS. DISTRIBUTION STATEMENT (of Wife Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17I. DISTRIBUTION STATEMENT (of the abstract entered In block 20. of diotn# fro Pope")

III. SUPPLEMENTARY NOTES

* Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

19. KEY WORDS (Continue on revese side fino5555W)' ad idsntihy' y blck swane)

* DAMS, INSPECTION, DAM SAFETY,
* Kennebec River Basin

Manchester, Maine
* Cobbosseecontee Stream

* 20. ABSTRACT (Conllnuo an reverse aide If nscssamr and 8deftifY bY 6104k nenobsr)

The dam is a concrete capped stone masonry dam totaling 191 ft. long with a
* hydraulic height of 14 ft. The dam is in fair condition. There are a few

major concerns which are listed in the report. The dam is large in size with
* a hazard potential of significant.

*DD JA 73 1 DITIONO 0 NOV 11.. IS OBSOLETE



DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

TO WALTHAM, MASSACHUSETTS 02154

REPL"f T0 . :.

ATTE,-IO 'W :

JUL 0? 19e)

( Honorable Joseph E. Brennan
Governor of the State of Maine
State Capitol
Augusta, Maine 04330

Dear Governor Brennan.

Inclosed is a copy of the Cobbosseecontee Lake Dam Phase I Inspection p
Report, which was prepared under the National Program tor Inspection 01
Non-Federal Dams. This report is presented tor your ube and is basea
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A briei assessment is included at the
beginning of the report. I have approved the report and support the

I findings and recommendations described in Section 7 ana ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Abricul-
ture cooperatin6 agency for the State of Maine. In addition, a copy o-
the report has also been furnished the owner, Uardiner Water Power
Company, Manchester, Maine 04351.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department ot
Agriculture for your cooperation in carrying out this program.

Sincerely, 'S
Incl -'.HEIUEk
As stated Colonel, Corps of Engineers

Division Engineer

-.................................................. . . . . . . . . . . .. . .. .. .. .. .
".-: .-; ,. -. '.. . . . . . . . . ..-. . . .... . . . . .... . . ...... , :...->;-'.-:>.:.-...,-,..,. -..... y .-... ;..:'>: > ,



NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: ME00096
Name of Dam: Cobbosseecontee Lake Dam
Town: Manchester
County and State: Kennebec County, Maine
Stream: Cobbosseecontee Stream
Date of Inspection: September 18, 1979

BRIEF ASSESSMENT

Cobbosseecontee Lake Dam is a concrete-capped stone masonry dam
totaling 191 feet in length with a hydraulic height of 14 feet.
The dam has a stoplog spillway and six low-level gated outlets.
The dam impounds a reservoir with a maximum storage capacity of
67,000 acre-feet. The reservoir, including Lake Annabessacook,
is 13 miles in length with a combined surface area of 6,960 acres,
and is used for recreational purposes. The dam is located in
southern Maine.

The dam is in fair condition. Concerns include the following:
deterioration of the stone masonry sections of the dam, trees
and brush growing in the earthfill section upstream and downstream
of the stone masonry abutments; minor deterioration of the concrete,
the wood timbers, and the stoplogs in the spillway; and trees over-
hanging the upstream approach channel.

The dam is of large size and significant hazard classification
based on storage volume and potential for appreciable property
loss in event of a breach. In accordance with Corps guidelines
the test flood is the Probable Maximum Flood (PMF). The watershed
consists of 126 square miles of moderately sloping terrain with
several large storage areas. The test flood inflow was determined
to be 31,500 cfs. After routing through Cobbosseecontee and Anna-
bessacook Lakes, which have nearly the same normal water surface
elevation, the routed outflow was reduced to 14,500 cfs at elevation
173.3' NGVD. The test flood analysis indicates that the dam would
be overtopped by about 6.4 feet. The gated capacity of the dam,
with all low-level outlets open and stoplogs in place, would be
about 2,450 cfs which is 17 percent of the test flood outflow. A
major breach at top of dam would probably not result in any loss
of life but could cause appreciable property damage. (See Section 5
for details.)

The owner, the Town of Manchester, Maine, should implement the
results of the recommendations and remedial measures given in
Sections 7.2 and 7.3, respectively, within one year after receipt
of this Phase I Inspection Report.

A'

/ ~Warren A. Guinan
Project Manager
N.H. P.E. 2339

0- - '



This Phase I Inspection Report on Cobbosseccontee Lake Dam
bas been reviewed by the undersigned Review board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

submitted for approval.
Da .end with good engineering judgment and practice, and Is hereby

ARA MAS T MHTES IAN, NEBE NPCE

Geotechnical Engineering Branch
Engineering Division Acs o o
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended S
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reservoir .
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event,
a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.

iv
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
COBBOSSEECONTEE LAKE DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972 authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the
United States. The New England Division of the Corps of Engineers
has been assigned the responsibility of supervising the inspec-
tion of dams within the New England Region. Anderson-Nichols &
Company, Inc. has been retained by the New England Division to
inspect and report on selected dams in the State of New Hampshire.
Authorization and notice to proceed were issued to Anderson-
Nichols under a letter of August 28, 1979 from William E.
Hodgson, Colonel Corps of Engineers. Contract No. DACW33-79-C-0050,
as changed, has been assigned by the Corps of Engineers for this
work.

b. Purpose

(1) To perform technical inspection and evaluation
of non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the States to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National

Inventory of Dams.

1.2 Description of Project

a. Location. Cobbosseecontee Lake Dam is located in the
Town of Manchester, Maine and impounds a reservoir of large
size. After discharging at the damsite, Cobbosseecontee Stream
flows southwesterly then shifts southeasterly through Pleasant
Pond and then continucs in a northeasterly direction until its
confluence with the Kennebec River, a total distance of ap-
proximately 17.5 miles. The dam is shown on U.S.G.S. 15-Minute
Quadrangle, Augusta, Maine with coordinates approximately at
N440 16'42 '1, W69053'18", Kennebec Cour y, Maine. (See Location
Map page vii.)

b. Description of Dam and Appurtenances. Cobbossee-
contee Lake Dam is a concrete-capped stone masonry dam totaling
191 feet in length with a hydraulic height of 14 feet. From
the north abutment to the south abutment the dam consists of the
following sections: a concrete-capped stone masonry section 33
feet long with earthfill against both the upstream and downstream
faces; a stone masonry section about 47 feet long which houses six
low-level gated outlets; a concrete stoplog spillway section about

1-1
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0 feet long with two bays of stoplogs; and a concrete-capped
tone masonry section about 71 feet long with earthfill against
oth the upstream and downstream faces. The low-level outlets
re each operated by a mechanical lifting device (rack and pinion)
nd are housed inside a wooden gatehouse covered with corrugated
heet iron. A wooden platform parallels the gatehouse and extends
cross the stoplog spillway making the dam easily accessible.

c. Size Ciassification. Large (hydraulic height - 14
eet; storage - 67,000 acre-feet) based on storage =50,000
cre-feet as given in the Recommended Guidelines for Safety
nspection of Dams. It should be noted, however,that this large
torage which classifies this dam as large is not actually impounded
y the dam structure. The dam impounds probably the top ten feet
f the lake; the rest is dead storage which constitutes the natural
ake. The total storage volume also includes storage of Lake
,nnabessacook, which is located about one mile upstream of
'obbosseecontee Lake. The two lakes are connected by a small
hannel named Jug Stream. The U.S.G.S. Quadrangle Augusta, Maine
hows the normal water surface elevations to be 166 and 165 feet
bove NGVD of 1929 respectively. To avoid confusion in this Phase I
.nspection report in various portions of the pertinent data section
iven in Section 1.3 and in the hydrologic/hydraulic analysis, the
torage in these two lakes was treated as one body of water. The
ctual location of the hydraulic control on Lake Annabessacook was
Lot verified during the field inspection; however, files obtained -
'rom the Maine Department of Agriculture indicate the presence of
concrete and rock structure about 6 feet in height. For all of

.he critical hydraulics in this dam safety evaluation the two lakes
ct as a unit.

d. Hazard Classification. Significant hazard. A breach at
op of dam would probably not result in any loss of life, but
:ould cause appreciable property damage to structures downstream.
See details in Section 5.1 f.)

e. Cdnership. The dam was originally owned by Gardiner
rater Power Company. The dam is presently owned by the Town of
Lanchester, Maine.

f. Operator. The current owner and operator of the dam is
he Town of Manchester, Maine. Charles Wheeler, who lives near
he dam, operates the dam. Phone: (207) 724-3434.

g. Purpose of Dam. The dam was constructed for use in
!onservation for water power in Gardiner. The impoundment is
Lsed now for recreational purposes only.

h. Design and Construction History. The dam is thought to
iave been built around 1900. No design or construction records
rere found.

i. Normal Operating Procedures. Normal recreational pool
s maintained below the crest of the stoplog spillway by use of
he gated low-level outlets. The condition of the stoplogs and
rates is checked every fall. At this time, all gates are operated
.o ensure they are functional. During high flows, Charles Wheeler

1-2



)perates the gates as he deems necessary.

..3 Pertinent Data

a. Drainage Area. The drainage area consists of 126 square
ailes (80,640 acres) of varied terrain. Several large storage
ireas are present in the upstream watershed. Lake Annabessacook
ias a surface area of 1536 acres with its normal water surface
levation only one foot higher than that of Cobbosseecontee Lake.
4aranacook Lake has a surface area of about 1670 acres with its
iormal water surface elevation 44 feet above that of Lake
Innabessacook. The normal surface area of Cobbosseecontee Lake
and Lake Annabessacook combined is 6,960 acres which constitutes
less than 9 percent of the watershed.

b. Discharge at Damsite.

(1) Outlet works - Five 4' x 4' gated outlets at invert
elevation 155' NGVD and one 6' x 6' gated outlet at invert elevation
153' NGVD. Total gated capacity at recreational pool - 2,432 cfs @
165' NGVD.

(2) The maximum discharge at damsite is unknown.

(3) Ungated spillway capacity at top of dam - not applicable

(4) Ungated spillway capacity at test flood elevation -

not applicable

(5) Gated spillway capacity at top of dam -

(stoplogs in) - 15 cfs @ 166.9' NGVD
(stoplogs removed)- 1,085 cfs @ 166.9' NGVD

(6) Gated capacity at test flood elevation -

Stoplog spillway (stoplois in) - 1,600 cfs @ 173.3' NGVD
Low-level outlets - 3,090 cfs @ 173.3' NGVD

(7) Total capacity at test flood elevation -

Stoplog spillway (stoplogs in) - 1,600 cfs @ 173.3' NGVD
Low-level outlets - 3,090 cfs @ 173.3' NGVD

(8) Total project discharge at test flood elevation -
14,500 cfs @ 173.3' NGVD

c. Elevation (feet above NGVD of 1929 formerly called Mean

Sea Level (MSL); see (4) below.)

(1) Streambed at centerline of dam - 153

(2) Maximum tailwater - unknown

1-3



VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

zoJECT Cobbosseecontee Damn, Me. DATE Se~. 8,1979

TIME 10:30

WEATHER Slunny, cool

W.S. ELEV. 165'NGVD U.S. l57.2'N.S

%RTY:

Warren Guinan (ANCo) 6. Janusz -Czvzowski (ANCo)

Stelphen Gilman (ANCo) 7. Ronald Hirschfeld (GET)

Le~slie William (ANCo) 8. Alex Grier (ANCo)

John Regan _(ANCo) 9.______________

Terry sapp _(ANCo) 10.

PROJECT FEATURE INSPECTED BY REMARK~S

Hydroloqy/Hydraulics J. Rean/A. Grier

Structural Stability S. Oilman

Soils & Geology R. Hirschfeld
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0

The owner should carry out the recommendations made by his
engineer.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

() Clear trees and brush from the embankments placed
against both sides of the stone-masonry sections of the dam near
the abutments, a zone 25 feet wide next to both sides of the
downstream channel for a distance of 100 feet downstream from 0
the dam, and a zone 25 feet wide next to both sides of the
upstream channel between the dam and the highway bridge that
crosses the channel. These areas should be maintained free
of brush and trees.

(2) Replace the timbers and stoplogs in the spillway
structure as needed.

(3) Replace the deteriorated portions of the wood
railings as needed and paint all railings.

(4) Visually inspect the dam and appurtenant structures S
once a month.

(5) Engage a registered professional engineer to make
a comprehensive technical inspection of the dam once every year .

after the recommendations made in 7.2 have been carried out. ..

(6) Establish a surveillance program for use during
and immediately after heavy rainfall or snowmelt and also a
downstream warning program to follow in case of emergency
conditions to include the warning (now informal) for large releases
from Lake Maranacook.

7.4 Alternatives

None.

7-2
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

6

7.1 Dam Assessment

a. Condition. The visual examination indicates that
Cobbosseecontee Dam is in fair condition. The major concerns 1
with the integrity of the dam, if left uncorrected, are:

(1) Deterioration of the stone-masonry sections of
the dam.

(2) Trees and brush growing on the earth fill that
has been placed against the upstream and downstream sides of
the stone-masonry sections of the dam near the abutments.

(3) Minor deterioration of the concrete and timbers

in the stoplog spillway.

(4) Trees overhanging the upstream approach channel.

b. Adequacy of Information. The information available
is such that the assessment of this dam must be based primarily
on the results of the visual inspection and the hydrologic and
hydraulic analyses. O

c. Urgency. The owner should implement the recommendations
in 7.2 and 7.3 within one year after receipt of this Phase I
report.

d. Need for Additional Investigation. No additional 9 -

investigation is needed for the purposes of this Phase I
inspection.

7.2 Recommendations

The owner should engage a registered professional engineer to:

(1) Evaluate further the hydrology and hydraulics
and design additional spillway capacity if needed.

(2) Design repairs for the stone-masonry sections
of the dam.

(3) Design procedures for the removal of trees and
brush from the embankments placed against both sides of the
stone-masonry sections of the dam near the abutments.

(4) Design repairs for the deteriorated concrete
in the spillway structure.

(5) Scrape and paint all rusted steel.

7-1
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The visual observation indicates
several potential structural problems:

(1) Deterioration of the stone-masonry sections of the 0
dam, as evidenced by the lack of mortar in some of the joints,
will eventually result in structural problems if not corrected.

(2) Trees and brush are growing from the earthfill
that has been placed against the upstream and downstream faces
of the stone-masonry sections of the dam at the abutments. Growing S
roots of these trees may open up cracks in the stone-masonry wall.
If a tree blows over and pulls out its roots, or if a tree dies
and its roots rot, seepage and erosion problems might result.

(3) Minor deterioration of the concrete, the wood timbers,
and stoplogs in the stoplog spillway, if not corrected, could
eventually lead to structural problems with the stoplog section of
the spillway.

(4) Trees overhanging the upstream approach channel, if
undermined and toppled by flood flows, could plug the spillway.

b. Design and Construction Data. No design and construction
data are available.

c. Operating Records. No operating records are available.

d. Post-Construction Changes. No record of post-construction
changes is available.

e. Seismic Stability. This dam is in Seismic Zone 2 and,
in accordance with the Phase I guidelines, does not warrant seismic
analysis.

6-1



elevation 1.7 feet below the low chord. From this bridge to
High Street bridge an increase in stage of 5.7 feet would
result. This would flood five cottage structures with about one
foot of water.

A stage discharge from Pleasant Pond, controlled by Gardiner
Water District Dam, (See Appendix C - Figure 14.) was determined
by use of the Corps of Engineers HEC-2 backwater computer program.
It was determined that with a discharge of 3,250 cfs the elevation
of Pleasant Pond would rise to 138.8' NGVD or 4.8 feet above
normal level. This would cause backwater from the dam to the
High Street bridge. The dam operators at Gardiner Water District
Dam report no damage at elevation 138.1' NGVD (top of dam).
The dam would be overtopped by 0.7 feet; damage would probably
be minor. The 4.8-foot rise in Pleasant Pond would probably
cause structural damage to cottages located on the shoreline;
no loss of life is probable. Based on the above analysis,
Cobbosseeconteee Lake Dam was classified Significant Hazard.

5

I
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this CSM value to the drainage area resulted in a peak inflow
value of 31,500 cfs. Routing of this value through the storage
available in Cobbosseecontee Lake and Lake Annabessacook resulted
in a test flood outflow of 14,500 cfs at elevation 173.3' NGVD.
The test flood analysis indicates that the dam would be overtopped
by about 6.4 feet. The gated capacity of the dam, with all low-
level outlets open and stoplogs in place, would be about 2,450 cfs
which is 17 percent of the test flood outflow.

f. Dam Failure Analysis. The impact of failure of the dam
at top of dam was assessed using the Guidance for Estimating
Downstream Dam Failure Hydrographs issued by the New England
Division, Corps of Engineers. The analysis covered the reach from
Cobbosseecontee Lake Dam to the Gardiner Water District Dam, a
distance of 16.2 miles. The Gardiner Water District Dam impounds
Pleasant Pond and is located 1.3 miles upstream from the confluence
of Cobbosseecontee Stream with the Kennebec River in Gardiner,
Maine.

A major breach of Cobbosseecontee Lake Dam would result in a
discharge of 3,580 cfs. Antecedent discharge just prior to a
breach, assuming normal operating conditions at the dam, would be
about 740 cfs. The downstream hazard area would be affected as 0
follows:

From the dam to an unnamed mill pond about 2
miles downstream an increase in stage of 4.7
feet would result in addition to the 2.8 foot
antecedent stage. No structures would be
effected.

The abandoned mill dam and pond section - the
dam is controlled by a permanent opening and
during the inspection little pondage was
observed behind the dam. (See Appendix C- - S
Figure 13.) A breach would result in an
increase in stage of 3.4 feet in addition to
the 2.9-foot antecedent stage. The total
stage of 6.3 feet is below the top of the dam
and would therefore not be overtopped by the
initial breach wave. However, because of 0
the extremely large volume of water coming
out of Cobbosseecontee Lake, this pond area
would fill up and then overtop the dam causing
a flooding problem downstream.

An analysis was then performed to determine the approximate discharge
coming out of the lake after the dam has breached. The Pond Road
bridge would become the hydraulic control and would allow about
3,240 cfs to discharge into the downstream channel. This discharge
was utilized to determine downstream flooding conditions.

Mill Pond Road will pass this discharge with the water surface 5

5-2
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SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. General. Cobbosseecontee Dam is a concrete capped stone
masonry structure which impounds a reservoir of large size. The
six low-level outlets, which extend through the base of the dam,
are operable with wooden gate stems and rack and pinion gate
mechanisms. A gatehouse is situated over the gate mechanisms
and is attached to a system of wooden beams attached to the top
of the dam. The abutments of the dam extend into the natural
soil. If the dam is overtopped these abutments could erode,
endangering the dam stability. The reservoir level is controlled
by stoplogs in the spillway section and by operation of the low-
level gates. The watershed above the dam consists of 126 square
miles of moderately sloping terrain. Several storage areas are
present and are discussed in 5.1 e. below.

b. Design Data. No original hydrologic or hydraulic design
data were found.

c. Experience Data. No flood history at the dam was
discovered but an informal arrangement for warning of large
releases to the lake from Maranacook Lake upstream was revealed
by the operator.

d. Visual Observation. At the time of the inspection, no
visual evidence was noted of damage to the dam caused by excessive
discharges.

e. Test Flood Analysis. Cobbosseecontee Lake Dam is classified
as being large in size having a hydraulic height of 14 feet and
a maximum storage capacity of about 67,000 acre-feet; the dam
was determined to have a significant hazard classification.
Based on the Recommended Guidelines for Safety Inspection of
Dams, a dam with a large size and significant hazard classification
dictates use of the Probable Maximum Flood (PMF) as the test flood.

The PMF cannot be directly determined in a convenient manner.
The dam is part of a complex hydrologic and hydraulic system
consisting of Maranacook, Annabessacook, and Cobbosseecontee
Lakes. When considering the behavior of this system of lakes
during an extreme rainfall event, or combined rainfall - snowmelt
event, it is necessary to consider the relative timing of the peak
flows through each storage area. A complete analysis would include
a detailed hydrologic or hydraulic routing of an assumed rainfall
distribution through the system. This degree of detail is beyond
the scope of the Phase I investigation.

Therefore, the COE guide curves were utilized to determine an
approximate inflow. Because of the upstream storage area, the
"Flat & Coastal" curve was used and resulted in a PMF inflow
of 48,000 cfs. In order to assure a reasonable estimate, a
regional equation was applied to this watershed. Using a Benson's
regional equation, a lower value resulted. Analysis of the results
indicate that a CSM value of 250 would be reasonable. Applying

5-1
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No written operational procedures exist for Cobbosseecontee
Lake Dam. Normal recreational pool is maintained below the
crest of the stoplogs by use of the gated low-level outlets.
During high flows, Charles Wheeler operates the gates as
deemed necessary.

4.2 Maintenance of Dam

The owner, the Town of Manchester, Maine, is responsible
for the maintenance of the dam.

4.3 Maintenance of Operating Facilities

No formal maintenance procedure was found. However, the
condition of the stoplogs and gates is checked every fall.
The gates are all operated to ensure that they are functional.

4.4 Description of Any Warning System in Effect

No written warning system exists for the dam. There is an
informal arrangement for warning of large releases to the lake
from Maranacook Lake.

4.5 Evaluation

A formal written operational and maintenance procedure should
be developed to ensure problems encountered could be remedied
within a reasonable amount of time.
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At the north end of the low-level outlet section of the dam a
stone masonry training wall extends downstream about 32 feet along
the north side of the downstream channel. This wall is in fair
condition.

At the south end of the stoplog spillway section a training wall,
concrete in the lower part and stone masonry in the upper part, -.

extends downstream about 33 feet along the south side of the
downstream channel. The wall is in good condition. The six
low-level outlets are controlled by hand-operated gates. Their
operator mechanisms are well-lubricated and appear to be in good
condition. The wood stoplogs which are 2" x 8" planks show some
deterioration and have numerous concentrated leaks which appear
to be at the joints between the stoplogs. A wooden service bridge
extends across the dam from the north to the south abutments.
(See Appendix C - Figure 9.) The wood deck is untreated and shows
some deterioration. Also the 8" x 8" wood timbers supporting the
deck are untreated and show deterioration as evidenced by the
fungus growing on the wood.

d. Reservoir Area. The watershed above the reservoir is
moderately to steeply sloping and partially wooded. About 900
feet upstream of the dam a highway bridge crosses the approach
channel. (See Appendix C - Figure 10.) Trees overhang both banks
of the approach channel between the highway bridge and the dam.
(See Appendix C - Figure 11.) Many camps are located on the
shoreline of Cobbosseecontee Lake. No evidence of significantsedimentation was observed.

e. Downstream Channel. The channel downstream of the dam
is generally wide and unobstructed; trees overhang both banks of
the channel. (See Appendix C - Figure 12.) The channel bottom
is covered with cobbles and boulders.

3.2 Evaluation

Based on the visual inspection, Cobbosseecontee Dam is in fair
condition.

The stone masonry sections of the dam are in fair condition, and
mortar is missing from some of the joints. If deterioration of
the stone masonry is not corrected, structural problems may result.

Trees and brush are growing from the earthfill that has been
placed against the upstream and downstream faces of the stone
masonry sections of the dam at the abutments. Growing roots of
these trees may open up cracks in the stone masonry wall. If
a tree blows over and pulls out its roots, or if a tree dies and
its roots rot, seepage and erosion problems might result.

Minor deterioration of the concrete wood timbers and stoplogs
in the stoplog spillway, if not corrected, could eventually lead
to structural problems with the stoplog section of the spillway.

Trees overhanging the upstream approach channel, if undermined and
toppled by flood flows, could plug the spillway.

3-2
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Cobbosseecontee Dam is a low dam which impounds -.

a reservoir of large size. The watershed above the reservoir is
moderately sloping and partially wooded with several storage areas.
The downstream area is flat to rolling and partially wooded.

b. Dam. Cobbosseecontee Dam is a concrete-capped stone masonry
dam with a hydraulic height of 14 feet, and a total of 191 feet
in length. (See Appendix C - Figure 2.) From the north abutment
to the south abutment the dam consists of a concrete-capped stone
masonry section with earthfill against both the upstream and down-
stream faces, about 33 feet long; a stone masonry section which
houses six gated low-level outlets, about 47 feet long (See Appendix
C - Figure 3.); a concrete stoplog spillway section, about 40 feet
long (See Appendix C - Figure 4.); and another concrete-capped
stone masonry section with earthfill against both the upstream and
downstream faces, about 71 feet long. (See Appendix C - Figure 5.)

The stone masonry is in fair condition; mortar in the joints is
missing in some areas. The concrete cap on the stone masonry
sections is in good condition. No leakage was visible on the
downstream face of the stone masonry sections or at the toe of the
earthfill against the downstream side of the stone masonry sections . -
near the abutments. Tailwater made is impossible to observe whether •°
any seepage was occurring underneath either the low-level outlet
section or the stoplog spillway section of the dam.

On the earth berms against the stone masonry section of the dam
near the north abutment a large willow tree and some brush are
growing upstream of the crest and brush is growing downstream of -
the crest. (See Appendix C - Figure 6.)

On the earth berms against the stone masonry section of the dam . -

near the south abutment, small trees and brush are growing on
both sides of the crest.

c. Appurtenant Structures. The stoplog spillway consists
of two bays, 16 feet long, and 13 feet long, respectively,
separated by a concrete pier. (See Appendix C - Figure 4.) The
concrete in the spillway apron and the central pier is in good
condition with only minor surface erosion which is limited to
loss or surface laitance. Minor erosion, up to a maximum of one
inch, has occurred at the base of the central concrete pier.
(See Appendix C - Figure 7.) Minor surface erosion has occurred
at the upstream end of the north end of the spillway structure
exposing the coarse aggregate. (See Appendix C - Figure 8.) The
stoplogs are supported by 10 vertical 6" x 10" timbers, which are
somewhat deteriorated and appear to be untreated, except for the
top ends of the timbers.

3-1
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SECTION 2
ENGINEERING DATA

2.1 Design

No design data were found for Cobbosseecontee Lake Dam.

2.2 Construction

No construction records were disclosed.

2.3 Operation

No engineering operational data were obtained.

2.4 Evaluation

a. Availability. No engineering data were available
for Cobbosseecontee Lake Dam. Direct contact with the owner _ -

and a search of the files at the Maine Soil and Water Conser-
vation Commission revealed only a limited amount of information.

b. Adequacy. The final assessments and recommendations
of this investigation are based on the visual inspection and
the hydrologic and hydraulic calculations.

c. Validity. No engineering data were obtained to validate.

2-1
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(3) Height- 14' (structural and hydraulic)

(4) Topwidth - varied

(5) Sideslopes - varied

(6) Zoning- unknown

(7) Impervious core - unknown

(8) Cutoff - unknown 0

(9) Grout curtain - unknown

h. Diversion and Regulating Tunnel - not applicable (see j.
below)

i. Spillway

(1) Type - stoplog spillway with two bays

(2) Length of weir - one 16' bay; one 13' bay

(3) Crest elevation - 161.4' NGVD (without stoplogs);
166.6' NGVD (with stoplogs)

(4) Gates - none

(5) U/S Channel - About 900 feet upstream of the dam is
the Pond Road bridge. From this bridge to the dam is a relatively
constricted channel averaging 170 feet in width. The banks are
tree lined. Remains of the old Pond Road bridge are located just
downstream of the new road crossing.

(6) D/S Channel - The channel immediately below the
dam is narrow and rocky. Numerous trees overhang the discharge
channel.

j. Regulating Outlets. There are six gated low-level outlets
contained in a 47-foot section beginning 33 feet south of the north
abutment of the dam. These outlets consist of five 4' x 4' gated S
outlets with invert elevation at 155' NGVD and one 6' x 6' gated
outlet with invert elevation at 153' NGVD. These gates are operated
to keep the normal pool level at about elevation 165' NGVD.

1-5 6
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(3) Upstream gate inverts - 155 (4' x 4' gates)
153 (6' x 6' gate)

(4) Recreation pool - 165 (shown on U.S.G.S. Quad and

assumed to be normal pool on day of inspection.)

(5) Full flood control pool - not applicable

(6) Spillway crest - 166.6 (top of stoplogs)
161.4 (stoplogs removed)

(7) original design surcharge - unknown

(8) Top of dam - 166.9

(9) Test flood pool - 173.3

d. Reservoir Length (miles) Cobbosseecontee Lake and Lake
Annabessacook

(1) Maximum pool - 13

(2) Recreation pool - 13

(3) Flood control pool - not applicable

e. Storage (acre-feet) Cobbosseecontee Lake and Lake Annabessacook

(1) Recreation pool - 50,750

(2) Flood control pool - not applicable

(3) Spillway crest pool - 63,500 (top of stoplogs)

(4) Top of dam - 67,000

(5) Test flood pool - 120,100

f. Reservoir Surface Area (acres) Cobbosseecontee Lake and
Lake Annabessacook

(1) Recreation pool - 6,960

(2) Flood control pool - not applicable

(3) Spillway crest - 7,270

(4) Test flood pool - 8,560

(5) Top of dam - 7,330

g. Dam

(1) Type - concrete-capped stone masonry with stoplog
spillway and six gated low-level outlets.

(2) Length - 191'
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PERIODIC INSPECTION CHECKLIST

PROJECT Cobbosseecontee Dam, ME DATE Sept. 18. 1979

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL

AND INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Good

Bottom Conditions Not visible beneath water surface.

Rock Slides or Falls None

Log Boom

Debris .0

Condition of Concrete Ndtvisible
Lining

Drains or Weep Holes None .

b. Intake Structure STOPLOG SPILLAuY

Condition of Concrete Good-Minor surface erosion at concrete
surface limited to loss of surface

Stop Logs and Slots laitance; minor underming of concrete piE
(1" maximum).

Wood Piers 6x10 wood-evidence of deterioration at
base of wood piers (stoplog supports);
wood appears to be untreated.

Wood Stoplogs untreated wood-2x8 nominal; logs are
deteriorated and have numerous con-
centrated leaks which appear to be at
joints.
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PERIODIC INSPECTION CHECKLIST

PROJECT CnhhngqPc'nntPP nmr ME DATE Sepf- IR. 197Q

PROJECT FEATURE NAME

DISCIPLINE NAME

I AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

General Condition F&ir

Condition of Joints None visible

Spalling Surface erosion of concrete to a
depth of ".

* Visible Reinforcing None

Rusting or Staining of Only at embedded items

Concrete

Any Seepage or Efflorescence None visible

Joint Alignment Not applicable

Unusual Seepage or Leaks in Yes; source not visible
Gate Chamber

Cracks None visible

Rusting or Corrosion of Only surface !rosion
Steel

b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator-Hand operator(6 gates) Well maintained and lubricated.

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System
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PERIODIC INSPECTION CHECKLIST

PROJECT rnbhosseecontee Dam, ME DATE Sept. 18, 1979

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILL=WAY EIR, APPRDACH
AND DISLiAIRE CHANNELS

a. Approach Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel Sore trees overhanging, but channel
is wide.

Floor of Approach Channel Not visible beneath water surface.

b. Weir and Training Walls

Genetal Condition of Concrete

Rust or Staining

Spalling

Any Visible Reinforcing

Any Seepage or Efflorescence None

Drain Holes

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel Some trees overhanging, but channel
is generally wide and unobstructed.

Floor of Channel Covered with boulders and cobbles.

Other Obstructions None
None

A-4..
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PERIODIC INSPECTION CHECKLIST

PROJECT n ham my DATE Sept. 18. I97Q - -.

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

Bearings 
None

Anchor Bolts Steel-leaded into wood; surface rusted.

Bridge Seat

Longitudinal Members Wx untreated wood; scme surface
deterioration observed

Underside of Deck

Secondary Bracing Wood timbrer used to support wood stcp1og
support; good condition S

Deck Wood plank - numerous areas of deterior-
ation

Drainage System Notapplicable

RailingsUntreated wood; surface deterioration is
limited

Expansion Joints No plial

Paint None

b. Abutment & Piers

General Condition of Concrete Good; minor undermining of concrete at
base; same minor surface hairline cracks

Alignment of Abutment No indication of movement

Approach to Bridge Good

Condition of Seat & Backwall Wood on mortar
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APPLICATION FOR DAM REISTRATION

iDan' Registration Number
ation: IDate Received SE 117

1)1 I
rity: ke.n 09-e-C1 'Z iFee EncloseclOen -i.

I QudSetNm

icipality: tkQanhetNm _________

i( uad Sheet Number _________

e of Dam: -FX -------

e of Impoundment:____________

ership:

e ~ ~ ~ c of Owe:A drce-S\zl Name of Agent:
(if different from Owner)

Lress of Owner: L qn 1iC1e4r W~Zei Address: A'YA4fC S eA-

Lephone Number: /'7 9 Telephone Number: ( Q I''9

scri~tion of Dami

rnstruction Material: QrC~-q I- L-cke e
(Concrete, wood, carth)

ar Originally built: 2Year last major repair: / 973
igt:A~~'s ~ ' Width:____ ___________

iliway type: k.o~k I-Spillway Width:____________

pounding Capacity: 2Drawdown available: ___________

(Ac re-fueL (feet)

sh Passage available?: A/0 Installed Electrical Generating Cap:

rposes for which stored .-atcr is used: kQe-c C-eo P V r'..'

st recent inspection by (iw I if icd Engincer (Date): \ -9\

me a~nd Address of Engincer: 24Q 1 410 V, V

her Pearmitz applicable:
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September 18, 1979
Figure 2 -View of the upstream face of the dam.

September 18, 1979

Figure 3 -Looking at the gatehouse and low-level
outlets.
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Septeber 1, 197

September 18, 1979

Figure 5 -Looking across the south abutmenit of the
dam.
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September 18, 1979
Figure 6 -View of the large willow tree near the

north abutment.

September 18, 1979

rigure 7 -Looking inside the stoplog spillway bay.
Note minor erosion at base of central piela
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September 18, 1979
Figure 8 -View of minor surface erosion at north

end of stoplog spillway structure.

September 18, 1979
Figure 9 -Looking across the crest of the service

bridge.
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September 1, 1979,

Fi'r ~ -Close-up view o--f t.he Pond Road b r czoe.
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September 18, 1979
Figure 12 -View of the downstream channel from the

dam.

Sernternber 16, 1979
Figure 13 -View of the old mill dam located about

2.2 miles downstream.
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